A synonymous polymorphism of the Tristetraprolin (TTP) gene, an AU-rich mRNA-binding protein, affects translation efficiency and response to Herceptin treatment in breast cancer patients.
Post-transcriptional regulation plays a central role in cell differentiation and proliferation. Among the regulatory factors involved in this mechanism, Tristetraprolin (ZFP36 or TTP) is the prototype of a family of RNA-binding proteins that bind to adenylate and uridylate (AU)-rich sequences in the 3'UTR of mRNAs, which promotes their physiological decay. Here, we investigated whether TTP correlates with tumor aggressiveness in breast cancer and is a novel prognostic factor for this neoplasia. By immunoblot analysis, we determined the amount of TTP protein in different breast cancer cell lines and found an inverse correlation between aggressiveness and metastatic potential. TTP mRNA levels were very variable among cells lines and did not correlate with protein levels. Interestingly, by sequencing the entire TTP coding region in Hs578T cells that do not express the TTP protein, we identified a synonymous polymorphism (rs3746083) that showed a statistically significant association with a lack of response to Herceptin/Trastuzumab in HER2-positive-breast cancer patients. Even though this genetic change did not modify the corresponding amino acid, we performed functional studies and showed an effect on protein translation associated with the variant allele with respect to the wild-type. These data underline the importance of synonymous variants on gene expression and the potential role of TTP genetic polymorphisms as a prognostic marker for breast cancer.